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ABSTRACT 



The substrate processing apparatus is provided with a gas- 
liquid mixing nozzle for generating a process liquid mist by 
mixing a liquid and a pressurized gas, to discharge the 
process liquid mist to a substrate at high speeds. The liquid 
may be remover liquid, intermediate rinse liquid or deion- 
ized water. The reaction products which having been gen- 
erated on the substrate in etching process is removed at high 
speeds with the flow of the mist, whereby the quality of the 
process is improved. 
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fcWfcllrtteS^S. ^bT, fK 1 1 7 >&[H]tt) 

s«it^.5 &%mim\tir<% ct T^^jsttuiy x;i/ 

1 hS^S^ii:'^Lr^^%.«^?^S;''cftU:~«j: 

±osj«^«ft«iwl*B»& , r So ^titsffittm / x 

;l/ 1 1 5©Bft*»#9&|»&s&»&£ 1 OBfEflfflBSjfl 
ffc ^SMttfcB^5 8^RflbTI^*ffittaiyX'';H Ifr 

fc#it<*-£3o fit, Bft£*!iaE#:yX6 5^ffiiSf 
Stife teBS&SffiiJtttfp 5 3 *BB*, Nt£W9tftf ./ X)V 

saffi$ft7tit*ffi*\ mmx^x^^-o^K^m, 

fttenp*WJ&ftS 0 <fc-=>T> EjK^iftfctt3i*fcBj» 

i$*?tWW7X;H 2 l*S«Wfc*f LT 4 5 
S^rfe o T*PBE^*)^*i«*f LTV->SOT*llPjE^£Jga 

»V»*a«>6ft* C £tf'J>%;^tfWiT®MT%><, <fc -3 
[00 3 1 ] BufBISl ©Bff^^Sli^S^RttBy 

/ XVI/ 1 2 # -y X3 OJi^SjlilbTfcm^rm 1 
7©|g»)^#±*-a-3o S7t, Wfi6 
9 ttRteMraWtf? 5 3 BB««8k: U ^SMAPE* >X 6 
5 OIHBfefltihbri«*?K«i(eg|J7 jt^50l»*SRO«*& 

[0 0 3 2] ( 2 , Vtfsffl&O 5Iis2 ) ^tc«|»# 

5l#ic*xe>^e-^ 1 3^mfi$^ StHw^iate^ 

fiWtt 5 0 0 r p mJ^±Tia<£5fts !lfSL<(il 0 0 
Orpmfr^OOOrpmTBSSW. [°J$e 

^ai^-rs^ww:^* < 1 1> i e>«±, » $ u < i± 2 ~ 

*W±©|^^«a^* Icx-d TSSWlfr e,'tg« ?» ft 
[0 0 3 3] (3, ^7j<«^X^s 3) rififfl^l 

gs2 o» N 6 9 1>\ m 2 mtb^e- ^31^0 

5 8*BHtt»k:LT»fi7kRtHiyX;l/2 4*>&*fi7K*««e 
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ft$&«>So #fc*fi*ttttJ/X;l/2 4fr6<Dtt7jc«3BBBSfi 
* 6^ 2 ©Bfffi^ITOSift^ *Ezkttm# 5 8 ;£Efl CTM 

Tkttffl / X)\y 2 4^5 OWzKO«*&*#ih'ra £ £ t> 

6 e-jfelBKcT S- i: £ fe ^Mzk^W# 6 3 JgrHJ'S, *foK« 

*fy X;i/ 2 5 * &ipjEiffi7jc^affiw^iw»t-So cntc 

>67ic«*fyX;i'2 5fctatgw&cfcfLT4 sgoft 

{KttMBHk «*JCcfc!pa«w±(DSjcts;^»^»ss 
**6iBBLfc««teTlB 2 3 1 <DmW}*& 

[0 0 3 4] (4, tt#Jfi«JDXgs 4) M7k«l&XS 

s 3 <Df£, 3N»#S 6 9 «*SW^o*tok©«ie*tf ih 
9lt)lSs4^fT?nSo ttlOct^^LTliW^ 

[0035] *iMasstunwmmgs 
1 ms&wBx te 1 omffii*iiB#«at-a*Tt4ttsw!t 30 

#\ ffflBSl OMffil^BBISatttillft^SffltftfyX^l 2 

1 ^fttfe^TBtSMafflyX;!/ 1 1 coj; "5 kifSttK^ 

^ft < Tffi&o i,fr*>s ffi^mmm s x;v 12W 

oSlSMoifi »«W* 5 OKIgfcifrfr S BSBBtf 
i<^DX;l/-77 htfiRLbTSo 

[0 0 3 6] $ ft, s 3 MftJXfc » 2 CO 40 

m^8f K^Hiifi-rs ST?t±ie*RtHiy X;l/ 2 4 Sffitf 

2 4 <D£ 5 te*tttt^«ttO«7jC*«» , rS fc©fcJt"< 
T»E7jcO?B*«*<^ft < TSFtTo Lfrfe* tt*«»yX 
71/ 2 5 * 6 ttWff Ottlffi(fi7jc*a3E WlCRgltf LTM© 

[0 0 3 7] **3 N *»Effiffl73ffiJC«tntf»S5lBi«I so 
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ot, 21-0*»7?tt7lC««Xas 3 IClS^TMtWNlCft 
$ "ft < ft^vo T**— 7 \- 5/ 3 >y ^ *fg£ L T fe S« 

^-7^^ 3 ^^tttf»^»^*feki:^»« 
LT3i7';l/*..y ns C £ C^J;^^ 

[0 0 3 8] Sft, *»E«ia*STtt»*«[«»njB 

my X7i/ 1 1 ^6«ttoi»*«[*«»Lx ar 1 vmim 
myx?]/ \ 2 3^siiPEi«5g«*a«wfci!(i»LT^a 

3 Bl»^&* 2 om^Bf HWJSiiWS STIiJtokPtHi/ 
XV1/2 4*6Ktt<0«7k*«l&U W2 0mJS»IIMBl 
SfiTktSW t) Ii s 4 fiW S T?tt7fClflM*y X7l/ 25* 
6 APJEM7i<^a« Wlc ijtt* b T ^ S ^ WT<0 «fc 5 L 
Tfecfc^o f**>-fe. «*ft»Iis3iftk:fcft9T 
M7j<i««yX;i/2 5*6ftiffi»fi7jc*««&bTfeJ;v\ e: 
o*^. SSftSgfi tc«jffi7jcR±ayX;l/2 4*R» 
*<Tti^, Sft. M7j<«l&XSs 3BB*6*6Bf5£«F 

sms«fw«3a». M7jctttayx7i/2 4<p6«[ 

[0 0 3 9] <6. S«®5ISPl 0 0>B7, B8fc 

7ti[E}8^v i i -v i i mmmT$>%>£>\ «s±s - 

»fcLT©»»iJ«ie»2**LT^Sc ftt, s*5a 

[0040] as^Jise 1 0 0 im%mm%r> 2 ^ 

»lfiIfcE2ftftl»i**tS»3 [U«j^-^ 1 8 i:^ 

3 [HiEb^e— ^ 1 8 ©Bfttt^HSsnftS 3 matt 2 0 

^31U»3tt2 0€)IMg|StC^^nft^3 7 7 -A2 2 
^m^o ^37~A2 2©5fe^ci±}8aiJp±tti/X;l/ 

4 0«*iSW-&ih.5o »#JttfflyX;l/4 OttPSftBt^iRife: 
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M*«IW-*o Sfc, Hb<i!37-A2 2<D$fcflWcfct 

tfHibSSo ■) siwoiffltjt 

LT4 5 fe o TiPEEiSSd^ W "T S <t -5 KS 

^LT, ±IBs MfH»§iJttffiyX;l/4 0*5 
J;t/MiJi!Slf/X;l/3 9t±, 0fr£>i*t 
tB**x**«»»li*»Btt#/X;l/3 9 fr&*»2r*i* 

tiT^Z £ t jSJWttffiy 4 o fc^tfiSSWIiJ 
yX;l/3 9A^3[h1»^-^ 1 8fcJ:oT0Ki?*&ft 

fct*, *fflttfflyx>i/4 o*6i±tBstia*«ftWi: 
suit; x> 3 9 ^e.*jwsn5ftiff jsfiijt 8 <o 

iiteWEWCBBEf^C^at), fro, metslft 

?i8 6±^a^ift-r5j;^tiBg^tiTV5o 

[0 0 4 1 ] < 7, 8ffijemS>B9fcttftJ0MftX9 0 

«^»j*»#a-r»#j»i!i!iinffi#v^7 6 tmmimi± 

*y ■< }\>5 v %>y fr* 3 2 ty * ivz u v ^ 
nrcmmmm<ommmmy X)\> 3 9 •^©»as*BiEH-r s 

**WH*P5 4fc*frr«. Sfc, MfflJftftiK 9 o ft* 

mtntHM 5fr&wi»aii*»»tH , j-»ai*y^4 s 

fc, »**V^4 8lcJ:^T«»tHStlft«aB!rt93!P6 
#v v^tifc*«?SSiloJSffi|i!ttb^X;i'4 0"\©iffigg 

tc ± o T«AmM% 9 o immtztirc^mmmttmm 

So &#5. X;l/ 3 9 ©Jfe^lCtt PS 0 . 5 m 

mjjcFv » s b < a o . i mm&TFommmmtmtf 

(0ml±tl,t2. 94 X 10 s Pa (30kgf/c 

So 

[0 0 4 2] $?t, CCT^M3zE©itlDj±* 0 VX2 7^r?§ 
SJiPj±*°VX7 6 t bTjgJibTt^So C:©^ El 4 

oMUi^in 6 7 1± mwmmm 4 6 t 1 1 s -r § „ * l t , 

?ftfctifiMit# 7 5*>eSStH-rsftlE}SaiJ«:7-i';l'*3 2 
[0 0 4 3] SffiMHSBl 0 0 l±^^^©fflW^S^r 

#u ^owfln^stttstRsasaiiB] ©w»#a6 9 
tra«L xtfv^-^i 3, %i mm*-* 1 7, 12 

SKi-t— £ 3 1 , ^S^>X4 7 . M7j<#>X5 7 , 

Gfc*iOTi*f#5 3, ^7j<i«W# 5 3 , ^S?^Rtm#5 
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530x6 6 # gfsw<£*iTvs t mzmh*:—* 

1 8, Sffl#V7"4 8, ^jqU^f 5 4 x «gijn±fcB#6 
2, j®»J*ffi^>^7 6tf£6fcWt?*lTtr-»S. 

[004 4] *s*bq.sss 1 0 0 rn±^iMity x> 
3 9*»64nfflsail*WEW«D«fflte:»bT4 5S^S 
* fc o TWBLT Ir ^* Wll!B«>EiSS«W*l»ftr 3 7c 
46 &c tiAnE^JOTOWfp] £ mWN^mM £<£>ftmtt3 
OS^f, 6 0fi©S5itt5C!i)WSL<, 4 5Stt 

10 S©fr<fc9£f3:bt\, 

[0 0 4 5] <8, Iftffllill 0 0*ffiU\fcS«*l 

^fcaejoasffifcov^TKwr*. »«®a«s 1 o 
o&m^its&wsti&iAft&mt&JMs 3 1 1, Mt 

ftlgIS s 3 3 tt&mt&TM s 3 4 t*fi7K»WD IS 

s 3 5 t*wr*. ;ioa«5aii7?}St±iiss*ifc, 

!^«^X@s 1 ^i?Ki«!3Iis 2 fc, M7j<«$& 

njgis 3 tMTkJg-^Dxgs 4 t*mT%&mmmmw 

2 tmymmums 3 1 comic mnm^TM^ta^tz t 

ioT, tufB^*?S«S&Xas 3 1^ 
MS^Igs 3 2 iu #fi*«*&3jBs 3 4 i;M7j<^« 

Ils2t M^Its 3 t*fi7kJBW5 2jBs 4 t 

[0046] mcmm^TMs 3 3ic-z>%mwr% a 
mmmtiMs 3 3Bi£iMiis 3 it, ^m. 
30 mwvTMs 3 2 b&mTfr^ft-zn&o ^mmw 

±fc«SB**MtttlSt)a:<'>ft<*oT^S 0 

[0 0 4 7] ^SiJ«*&XSs 3 3P^B#lCtitufB^^ 
OSUU^aW, ^3[elib^-^l 8*Ia|»«*Sfcfcfe 

fc»ay#>r4 8%k»l, **ittta#6 2*Bitt»c 

Si&XS s 3 3 B8»*» 513 03f3£^SBSjl», ^S"Jttffl 

#6 z*mvT®mf±a,; Xji> 4 o^?.©#«r§^j©« 
m^w±.t^,tt t>icmm#i*'y4 8<owmt>#ik-t& 

^bT|Slb<, m3©m^B#P^SM^ »JWiUE#vr 
7 6 ^rlESiT?. t i: t lcmfflm.84# 5 4 «rBB* x ^gyn« 

A^fe, iSSM*t7X;l/3 9BSlWt^LT4 5)^0^ 
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TsR&T&S,, M?J<«|&lSs 3 4 WffJc&^TtflfH^ 
H5S©*J»#SfcJ:ig#.|iWBy X;l/ 3 9 tf# X 3 CD±7u 
^e»51®L7c««k:T^3|lID ; &-^l 8©IEtt^r#ih 

-ate Tm^mim^mmmmm# 5 4*m 

[0 0 4 8] fc:}ggiJ0$&XfS s 3 3 Tl±#l&?g 

s 3 4lcr»^Wl;:M7K^«^n7ct#, Mzkfc&ftll 
5£&*:ffi±?Z>z.ttfX'B%c ccotc®, **W±cD!t 

re ^mmmm^mxHt^mmw^jims 3 2^*5^ 
tatw^ e, ffi£rfamm» -ox^^, cox ceo m Mxmm. 
mcn&?2>®;£;mitmfrx&2>e c<ot^ mnmm 
x@ s 3 3ic^xmmmm^^^x^m^m^t 
coic^m^mm^mmt^c t^T*^ cotc&x/i/ 

-y-y H^IpIX'TSo Stc, |h|L<, S«Wfc^#-TS 
I^S»ifl^-e^57cJ6, fg§iJ#t^XSs 3 3k::fc^T 
iMi £ ^S^iJoa^fgM-r S c i: ft s t'f 5 ct* n 

itm^m^ums 3 3comm^m.7m^T.ms 3 4*m 

fTLTl^S^ ?§S!HK^Xgs 3 3 tm?m^TMs 3 

[0049] sfc, 2*«««ka?5rST?ttBj5S?««i&xs 
s 3 1 mtibfrZmykMW'ox.ms 3 5jl7$T'Sfiw© 

|H]|i^:#±$^Tl/^l/^, KTOIls 3 1 tco 

m, ^mmm 0 is s 3 2 1 -^sijisimx^s s 3 3 1 © 
^jm«&x@s 3 3 tmym'^ums 3 4 t ©us, 

&fok{±tfgXS s 3 4 tm,7kmWVTMs 3 5 tcD^dM 
tlfrX— M.&1fcW<D&m*»lt-Z*tXi>£l,\ Sfc:. * 
S»a^ffi-eai^Sr««^x@s 3 1 Hi © 

pjT^B#r^ii;ji-rs.*T-ttr^s-fitttmyx;pi 1 frzwi 
vi<Dffi£;m*&mL, m 1 tom&mmmim, 

X*Is 3 2lB^iSM*t?^2fefffinM-t/XVH 27>S 
X^£h\ MWlSs 3 l^frfc^Tc 

■oxm^mmms x>\> 1 2 7b^Di±^£?^tt£&LT t 

1 1 *KW-&<Tfc ^*it«^xes3 1 

M&S^ mSB# HtflBiT 5 S T « RK£ffi9Ht 7 X;b l 
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3 ©pfi^wtf gig-r s s t a jsaatt ta y xa- 4om 
#t^xfi s 3 4 Murno zxmmmmy x>v3 9 

ffi»#J*iKEW fc mM L T t, <> S JLXTO «fc -5 fc L T t> 
<fct\, fafe"^ *8JCJ#l*&:rg s 3 3^fttMotig 

10 as^ase 1 0 0 fcttaoattay xw 4o^s 

W-*<Tt>J:tr\, Sfc, fgffl«^xe s 3 3 Mi&m, Bf 

si«n«qBi'rs s^t±^M*fy xvi/ 3 9 ^e-inffs 

S!l*#*&U BEBBe^l«fiiI«s IfckW&Its 3 4PJ 
^IfitSST'^Jttffiy X)V 4 0 *»6««0#«?SJSiJ*« 
»LT $7^ *»ffiMa73^T-«^7j<«^Xg 
s 3 3PJ^e.||2C»m^Bfr^7b^M-r2.ST^iM7j<[i 

2 4 *»5?k«o«**«i»l, n 2 op/rsmrig 

5 7o^inJE»67k^»«wici«WLTV->?)7j\ JX"Fo<k 5 

20 tLTtiV\ -T*t3*.s M7W«^Xgs 3 3^fttt5 
fc o T«7K«*f / XVP 2 5 6 i0i±M7j<%«l& L T t <fc 

i/\ <i©*&, mfotQM&mi »c»iifoki±ttiyx;i/2 4 

&m^iw* , ji)fi , r s s T'aMTkww y X;v 2 5 ^ sad 
h«tK^««&l, KHff^Btrasm^ M*ttm/X/i/2 

4 ^ 6^<DM7j<^f«*& LT fe <fc (/^c 

[0 0 5 0] <9, Sfcfe>UU:Oa«ftB^aiK 1 
0 0 Offi^|artgSPtta«*7)c¥K:«*S LTE<e?*TV'> 
m&<D£ffi%:7k¥-Wte%iVXm%\-£&X, StcK 

30 s«<o^B*«ii[*i«ifc»*3*Tej*iHflg-rs«i#iaiE 
»iUtiv\ Sfc, W±©»«fflSS«K 100 

1 7*m»£«[fi«Kffi 7 «RU*?aEPB«y X;l/ 1 2 

M7K«^ 9 iiw*«iiaty xw 2 5 **n^n*-r s 
^ v&zm.mMsxji'i 2, tfokfltt*/x;v2 so^f 

n7J^*R§ LT fciK SfcStBas^S 1 0 0 T'&Rft 
7 l±R»S«[i5l»yX/H 2*. M7j<««&g|5 9 

tt«7k««y x?v 25^ ^Au^ffi 2 «?^§ijnssity x 
40 ;i/ 3 9 £ •?• n^nw-r § *\ i^^psw y xvn 2 , sos 
7j<ptMy x;i/ 2 5 , ^aiMiif y x> 3 9 ©v-rn^ 1 o 
*7^t± 2 o«4WSLT t «k^o wx©HBffims©a«® 

%m^$.Sc 7 s/vyiiflRjAtfKiRy^X^'^U: 
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X71/-7V h^fnj±T^ nxb^iMTtSo 
£\ tt±^IfijlO«SB K 10 0 lc&^Tl±tt!mm<D 

l o ot»t±l»S«mi5fyX;i/i 2, Mzf<«lt/X;l/2 

?t4&05^#:Anj±g|5^TAni±*>'y2 7*JBVvtVa*WK 10 
•tZ&ffi&St, «BH«Sl*l©SMfcj6PE«n«:5ffX* 

*i*R«\ i«Wf*^iiW»/X;l/i 2 
SfcH:tt*i!H*f/X7l/ 2 5 Sfcli^jnRftf/ 3 9fc 

[0051] ft*. ±fB*w»j«t?tta«w«ins«-& 20 
sctjcEtna^o 08* fc^ iB*:»fciHii&Sfea:iHi(E 

LfcSL »tRW*liIi6*fcW:IlllES*Tt><fcV\ 
[0 0 5 2] Sfc, l 5tt^WO*ffi©#i: 

[0 0 5 3] Hfc<?-*v* 1 5l±IffiWOlffl 

[0 0 5 4] ft 43. ±fB»mi^^F^-fx>y^>^ 
^ ^ x *y y tilt sfl V T-^fttS 40 

y s/ v mc s tifc # u ^- ***** isfcs-r s 

*&fe^ty 0 cfc^T, i&fltK7^xyf 
t £*r s tifc * ut- *s«^ 6 »*-r S *& fe t^o 
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[0 0 5 5] ^BB-ettU^XhJcS^-r^KJS 
T«4JBSfc:*5^T, TlT^§IPc»LtF7^fX7 

[0056] sfc, ^saaau^xhkisjfe-raRjs^ 

e i»*-r 5 c t pi & 

[0 0 5 7] Sft % ±E*W^JII©S««!S«BT*tt*E 

y y^StiSia (SiH;20j£~28jSaSfi) x #ff C*?li» 
BE) TScBf n»7KfcftS«[f*T*5o 

[0 0 5 8] ■Sft±C*^»OWBDa^Tttj|«* 

y yx**ififc«t&L, y >x^ji« J 9 iitififr 
[0059] ft^b% y y7»««iiTffiiT5 y >x 
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[0 0 6 0] 

im i ] mmymmm i owsBn?**. 
[S2] mmmmmw i o±ffiHt**s. 
[S3] »s««w&»8 9, m^m&k 9 i ^sR-ran* 

[0 4] JStebtlJESP 1 6^-T0TaB5o 
[0 5 ] »«5aa^B 1 F««HT?SBS. 
[06] IIMIIMI *fflv-»fcWRWattFtt<07n- 
0T£S o 

[0 7 ] MSMJggEB 1 0 0 ©flHBHT*a 0 

[0 8] gjBQSSBi o oo±iit*$s„ 

[0 9] ?§SIJ«^9 0^1-@WSc 



[01 o] WRVSHSmi oo^ffl^ftlfMWSo 

[011] «fii*Wta&P$5. ■.; 
[7W©I#B£] 
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